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Abacus, 53, 177-78 
Achievement, relation of to other 
traits, 45-52 
Activity learning, active participation 
in, 9-10, 275-81, 292 
Activities 
addition and subtraction, 166-81 
classification, 82, 98-102, 120 
comparing and ordering, 102-4, 
120 


estimating, 84-85, 151-52, 189, 
239, 243 
fractions, 195-202 
geometry, 79-81, 84, 107-10, 122- 
23, 212-14, 217-19, 222-24 
graphing and organizing data, 78, 
106-7, 122, 267-69 
integers, 270-71 
logic, 264-65 
measurement, 78, 81, 104-6, 120- 
22, 232-38, 241-48 
multiplication and division, 181-89 
number, whole, 83-84, 112-23, 
131-36 
number theory, 269-70 
number sentences, 259-62 
patterns, 79, 111-12, 122-23 
premeasurement, 222-24. See a/so 
Activities, comparing and order- 
ing 
prenumber, 98-112 
probability, 86-87, 266, 267 
relations, 255-58 
role of, 39, 238 
Addition, 24, 161-62, 165-68, 173, 
178-81 
two-digit numbers, 175-78 
Addition and subtraction, 
165-81 
as related or inverse operations, 
163, 169-74, 263 
number sentences for problems, 
259-61 
preparation for, 137 
research on learning, 47-48, 52-53, 
55-58, 60, 63 
Affective factors in learning, 45-46 
Algorithm, research on, 52, 56-61 
Applications, role of, 27, 32-37, 280. 
See also Real-world situations 
Approximation. See Estimation and 
approximation 
Area, 85. See also Geometry 
Associative property. See Properties 
of operations 


162-63, 


Attention to relevant atributes, 4 

Attitudes, 45-46 

Attribute blocks, 53, 63, 77, 232 

Attributes, attention to in learning, 
4-5 


Base, in numeration, 137. See also 
Numeration 

Behavior modification, 10 

Bereiter-Engelmann program, 50 

British Infant School, 54, 279-81 

Brownell, William, 19-21, 48-49, 52- 
54, 57-59 

Bruner, Jerome, 96 


Cambridge Conference, 285 
Capacity and volume, 106, 122, 231, 
244, 246, 249. See also Measure- 
ment 
Cardinal number, 47, 55, 113, .130, 
137 
Checking, in computation, 61 
Class inclusion, 12 
Classification activities, 17, 47-48, 77, 
82, 98-102, 120, 258-59 
Classroom organization. See Instruc- 
tion 
Cognition, cognitive development, 1- 
14, 50-52, 116, 274 
Commutative property. See Proper- 
ties of operations 
Comparison. See also Order; Se- 
quence of numbers 
activities, 102-3, 120 
prenumber, 126-27 
whole numbers, 130, 134-35 
fractions, 201-2 
Compensatory education, 284, 288- 
89 


Composite number, 269 
Comprehensive School Mathematics 
Program, 285-88 
Computation 
in curriculum, 16-20, 25, 27, 32-37 
in measurement, 240 
research, 52, 55-61 
Computer-assisted instruction, 52 
Concepts, 20, 32-37 
Concrete materials 
in curriculum, 25, 37-39, 292 
with fractions, 192-96, 198-99, 203 
with graphing, 268 
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with measurement, 231-32, 250 
with number and numeration, 131, 
137, 159 
with number sentences, 261 
with operations, 162, 189-90 
research on, 50-54, 60-61, 63 
Congruence, 220, 194, 254-56 
Conservation, of number or quantity, 
4-5, 47-48, 53, 128-30, 171, 208- 
9, 229, 253, 279, 282 
Counting, 17, 113, 117-19, 127, 137, 
252 
in DISTAR program, 282-84 
partial, 166 
related to operations, 165, 182 
related to measurement, 238-39, 
241-44, 250 
related to numeration, 149 
tens, 143 
Cuisenaire rods, 53, 104, 262, 275, 
277, 286 
Curriculum, 15-41, 273-94 
balance in, 17-18, 22-23, 28-40 
early age (preschool), 17, 273-94 
issues, 17-28 
spiral, 23 


Data collection. See Graphing 
Decimal numeration system. See Nu- 
meration 
Developing Mathematical Processes 
Program, 275, 277-79 
Developmental aspects. See also In- 
dividual differences 
of learning, vii, 22, 46-51 
in geometry, 206-8 
Diagnosis for instruction, 52, 158-59. 
See also specific content areas 
Dienes materials, 54, 275, 286 
Disadvantaged and special pro- 
grams, 54. See also Com- 
pensatory education 
Discovery in learning, 25, 29, 277 
Discrimination in learning, 5, 8-9 
DISTAR Arithmetic program, 281-284 
Division. See also Multiplication and 
division 
algorithm, 60-61, 187-89 
concepts, 34, 56, 164, 186 
facts, 186-87 
in problem solving, 72-76 
Drill-and-practice programs, 52, 58 
Drill theory, 19, 21, 57 
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Early age. See also Kindergarten 
activities, 78-82, 95-124, 131-36, 
212-14, 222-24, 232-38 
curriculum, vii, 17, 95-24, 275-77, 
288-89, 292 
Follow Through program, 288 
Head Start program, 54, 288 
knowledge possessed by, 48-50, 
55, 130-31, 206-8, 228-30 
programs, 288-89 
Equilibration, 46 
Equivalence relations, 18, 255-56 
Error analysis, 52 
Estimation and approximation, 84-85, 
151-52, 189, 239, 243 
Evaluation of learning. See also spe- 
cific content areas 
in geometry, 214-15, 219-21 
in number and numeration, 158-59 
Even number, 25, 269 


Fact learning, 24, 57-59, 174 
addition, 165-67, 169-70, 173, 178- 
80 
division, 186-87 
multiplication, 184-86 
subtraction, 168-71, 178-80 
Feedback, importance of, 130 
Follow Through program, 288 
Fractional numbers, fractions, 29, 49, 
61, 191-203 


Geoboard, 80, 241 
Geometry 
activities, 79-81, 84, 107-10, 122- 
23, 212-24 
formation, 8, 11, 55 
in curriculum, 17, 24, 26, 28-29, 32, 
61, 206-11, 224-25, 280 
topology, 209-15 
transformational, 215-21 
Goais, 16, 21 
Grade placement of content, 25, 29 
Graphing, organizing and presenting 
data, 27, 29, 78, 80, 106-7, 122, 
242-43, 267-69, 280 


Head Start programs, 54, 288 
Hypotheses making, 9 


lig and Ames, 46, 48, 52, 206, 207 
Impulsive-refiective style, 48, 51-52 
Incidental learning, vii, 19, 21 
Individual differences, 3-4 
organization for instruction, 27, 39- 
40 


Individualization, individualized in- 
struction, 39-40, 277, 286. See 
also Instruction 

In-service, effects of, 53 ; 

Instruction. See also Activities; Learn- 
ing; Meaning 

classroom organization, 39-40, 87- 
92, 174 


planning, 3-4, 97-98, 123-24, 174- 
75, 189-90 
research on, 50-63 
Integers, 270-71 
Intellectual development, 46 
Intelligence and learning, 3, 46 
interdependent Learning Model, 284 
Interpersonal relations, 13 
Inverse operations, 56. See a/so Ad- 
dition and subtraction; Multi- 
plication and division 
Interview technique, 52 


Kindergarten. See a/so Early age 
knowledge of children on entering, 
48-50, 55, 130-31, 207-8, 216 
effect of experience, age, or 
socioeconomic level in, 50-51 


Language 
bilingual, 54, 281 
development, 7-8, 55, 97, 279, 
281-85 
for numbers, 135, 141-44, 193-95, 
197-98 
Learning. See a/so Instruction; Mean- 
ing 
factors for success in, 16 
research in, 1-14 
research in, mathematics, 43-67 
Linear measurement. See Measure- 
ment 
Logic and logical thinking 
hypothesis making, 9-10 
in the curriculum, 62, 261-62, 264- 
65 
in problem solving, 78 
transitive inferences, 11-12 


Manipulative materials. See Concrete 
materials 
Mathematical model, 30, 70-71, 97, 
259-61 
Mathematical sentences. See Num- 
- ber sentences 
Maturation, 46 
Meaning, meaningful learning, 17-24, 
36, 238, 263. See also Learning; 
Instruction; Activities; specific 
content areas 
research on, 51-60 
Measurement. See also Activities 
area, 84-85, 208, 241-42, 245-46 
basic concept and process, 208, 
230-35, 238-40 
capacity, 84, 229, 231-33, 235, 244, 
246-47, 249 
in the curriculum, 29, 61, 280 
linear, 81, 121, 229, 233-34, 236, 
241, 242, 243, 244-45, 249 
metric system, 248-50 
perimeter, 85-86, 208 
premeasure, 102-6, 222-24 
scale reading and making, 239-40, 
245 


standard units in, 245, 248-50 
temperature, 235-36, 249 
time duration, 247-48 
units, 244-45, 248-50 
weight, 78, 105-6, 121-22, 236, 
244,249 
Memory in problem solving, 11-13 
Metric system, 248-50 
Mexican-American programs, 54, 281 
“Modern” mathematics, 19, 22-27 
Montessori, 275-77, 279 
Motivation, 45, 54 
Multiplication, 163-64, 181-85 
algorithm, 187-89 
concept, 30-31, 163, 181-82- 
fact learning, 184-86 
Multiplication and division, 163-65, 
181-89 
number sentences, 260-63 
as related or inverse operations, 
164-65, 186-87, 263 
research on, 54-58 


Nonmetric geometry. See Geometry 
Nuffield Mathematics Project, 280 
Number. See a/so Numeration; Fact 
learning 
from 0 to 10, 112-17, 126-36 
from 10 to 100, 137-53 
from 100 to 1,000, 154-57 
cardinal, 47, 55, 113, 130, 137 
even and odd, 25, 269 
foundational ideas, 127, 253 
fractional, 191-203 
integers, 270-71 
and measurement, 230, 238 
ordinal, 47, 55, 130, 134-35, 194 
prenumber, 98-112 
Number line use, 152, 168-69, 270-71 
Number sentences, 31, 59, 71, 171, 
259-63 
Number theory, 269-70 
Numeration, 20, 24, 38, 116, 137-59 
as used in algorithms, 174-78, 187- 
89 


Observation and learning, 9 
Odd number, 25, 269 
One-to-one correspondence, 102-3, 
127, 131-34, 252-56, 268 
Operations on numbers, 20, 34, 55- 
61, 161-90. See also Addition; 
Subraction; Multiplication; Divi- 
sion 
Order, ordering. See also Com- 
parison; Sequence of numbers 
activities, 103-4, 120 
numbers 0 to 10, 118, 134-35 
numbers 10 to 100, 148-49 
relations, 256-57 = 
relations along a path, 211 
tens and ones, 150-51 
Ordinal number, 47, 55, 130, 134-35, 
194 


Patterns, 79, 111-12, 122-23 

Perception, perceptual, 116, 127, 129 

Perimeter, 85-86, 208 

Personality factors, related to 
achievement, 51 

Physical materials. See Concrete ma- 
terials; Real-world situations 

Piaget, Jean, 4, 11, 46-50, 56, 62, 97, 
110, 128, 208-9, 229, 231, 240, 
250, 253, 275, 279 

Place value. See Numeration 

Practice, ways to organize, 51 

Preschool. See Early age 

Prime number, 269 

Probability, 27, 62, 86-87, 265-67 

Problem solving, 3, 10-13, 17, 27, 29, 
51, 63, 69-93, 172, 181, 189, 199- 
202, 232, 237-38, 250 

Progressive Education Association, 
280 

Programmed instruction, 10 

Properties of operations (associative, 
commutative, etc.), 24, 35, 57-58, 
162-65, 173, 178, 183, 185 

Physical world. See Real-world situ- 
ations 


Quantitative thinking and information, 
21-22, 57, 126, 130, 230 


Readability of mathematics materials, 
55 


Readiness, 22, 50, 277 

Real-number system, 24 

Real-world situations, vii, 16, 21-22, 
27, 29, 70-71, 162, 189-90, 250, 
258-60, 278-79. See also specific 
content areas 


Reflective-impulsive style, 48, 51 
Relations, 225, 252-59 
Remediation, 52 
Research 
on cognition and learning, 1-14 
on mathematics learning, 43-67 
Retention, 51 


School Mathematics Study Group, 54 
Seriation, 47-48. See also Sequence 
of numbers 
Sequence of numbers, 130, 148-49, 
157. See also Order; Comparison 
Sequencing content, 17, 30, 36 
Sesame Street, 54, 290 
Set, Sets 
Cartesian product, 56, 163 
concepts, 24, 99 
empty, 115, 136 
equivalent, 113, 116, 171, 260 
and fractions, 195, 200 
inclusion, 137 
intersection, 211 
partitioning, separation, or re- 
moval, 136-37, 163, 169, 173-74 
relations, 211 
union or joining, 119, 162, 165, 167, 
259 


subset, 136 
Sex differences 

in attitudes, 46 

in achievement, 52-53 
Shapes. See Geometry 
Similarity, 252 
Skill learning, 19, 32 
Socioeconomic level and achieve- 

ment, 53 

Spatial. See Geometry 
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Subtraction, 31, 36-37, 55-56, 137, 
163, 168-69, 172, 178-81. See 
also Addition and subtraction 

algorithms, 59-60 
two-digit numbers, 175-78 

Statistics, 267-69. See also Graphing 

Story problems, 63, 172, 181, 183, 
189, 259-61 

Strategies for thinking, 31-32, 35, 70 

Symmetry, 220-21. See also Geome- 
try 


Tangrams, 242 

Teacher/child relationship, 13-14 

Teacher attitudes and achievement, 
46 


Teaching. See Instruction 
Temperature. See Measurement 
Testing with young children, 45, 51 
Time duration, 247-48 

Topology, 209-15 

Transfer in learning, 3, 5-7, 51, 57 
Transformation geometry, 215-21 
Transitive inference, 11-12 


Understanding. See Meaning 


Verbal problems. See Story problems 
Volume. See Capacity and Volume; 
Measurement 


Weight. See Measurement 
Word problems. See Story problems 


Young children. See Early age; Kin- 
dergarten 


